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§1.KHAI NIEM CHUNG

= Khung: cit + dam , lién két véi nhau bing mit cing hoic khép, cung
vGi san va mai tao nén mot k€t cdu khong gian ¢6 dd cing 16n.

= Khung khong dam: bdn san + cét ; cho phép tao trAn phing, gidm
chiéu cao ting, d& I1Am van khudn, dé dit cot thép va do bétdng ...

*Nut khung:

v Cing: d0 cing ctia khung cao, bién dang it, moment udn phan
phoi tuong d6i déu din hon & dau mit va gifta cdc thanh =1am viéc
hgp 1y hon, vugt nhip 16n hon.

v'Khép: do cling cla khung gidm, tdi trong gdy moment cho bo
phan chiu tryc ti€p tdc dung ctia n6>lam viéc it hgp ly.

*#% Khung la mot hé siéu tinh, chon ty 1é do citng hop 1y giita cdc cdu kién
= phdn phéi ndi luc hop 1y giita cdc bé phdn

= gidm bién dang, bdo ddm bén viing.
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§1.KHAI NIEM CHUNG

Phan loai khung

»Phuong phap thi céng:
v'Khung toan khoi
v'Khung lap ghép

v'Khung ban lap ghép
= S6 nhip, s6 tang: 1/ nhiéu nhip , 1/ nhiéu tang .
» Khung tinh dinh va khung siéu tinh
= Khung phang va khung khong gian
= Nha khung va nha két hop (vach, 16i cing)



Bién dang (BD) dirng (Vng -sag) BD ngang (lac Iv -sway)
Dead, Live, etc. Wind or
= earthquakes
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Nguyén |y corban: chuyén vi thwc phai nam
trong gi&i han cho phép khi cong trinh chiju tai
str dung, tai tinh toan, va cac tai trong moi
trwo'ng khac.
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Khung: |a hé thdng bao gébm dam (san) cung voi

cot chiu bién dang udn

Space (3D)

Planar (2D)
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Chuyén vij ciia khung khi chiu tai
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Gravity Load Lateral Loading
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Phan biet khung phang & khung khdng gian
(mat bang)

2 or 4 frames 1 2 frames «— 4 frames 1 4 frames +—

O san
Phang Khéng gian
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Vierendeel girder
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Typical arrangements of vertical-plane bracing
for flat-slab structures, which should be as symmetrical as
possible, are shown here
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Uu diém clta khung

m Rat phu hop cho cac loai san can khodng khéng
gian str dung nhiéu nhat nhw cao 6c van phong, choé
de xe...

m COng nghé thi céng don gidn va ré tién

m RAat kinh té cho cac loai nha c6 so6 tang twong doi
thap (khoang 20 tang do lai)

m & Tp.HCM, hau hét cac khung nha déu la khung
BTCT.

10



Nhwoc diém cua két cau khung

m Khung c6 d® mém Ién do vay khi chiu tai ngang
bi bd 1&n. Mét khung bang Bt thi cé dd cing I&n
gap 8 lan so v&i khung thép cung dang.

m Chiéu dai nhip nha thwdng bi gi¢i han néu st
dung BTCT thwérng (thwdng nhip < 12m). Néu
chiéu dai nhip I&n hon phai st dung BT dw trng
lwc.

11



Khung chiu ta1 trong ngang
Khung - san khéng dam+cit: Pham vi khung trrong dwrong
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Khung chiu tai1 trong ngang
Khung = dim + cbt:

—
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Khung chiu tai1 trong ngang

Khung phang: trong treémg hop khung chiu tai trong ngang thi
bién dang khung do t31 trong ngang giy ra khéng dong déu

Khung chiu tai
l trong ngang

-.\_‘J,,Emﬂ dang 1ém néu dién
nhin ta1 ngang lén.




Khung chiu ta1 trong ngang

Db1 véi mit bing trong d61 vudng, d6 cimg cua cac khung

gan nhr nhau
/\I{hmgkhﬁnggianvéi

< Bién dang twong do1 dong déu -
| | e
vao khung dwoc phin phoi theo

mmN




Hé thong vach cimg chiu tai trong ngang

Viach Cét bién Bién dang do cit la

chu yéu
| —




Hé thong vach cimg chiu tai trong ngang

Hé thang méy

BEERE -
|

r




Hé thong khung - vach cimg cing
:::]:uu tal trﬂng ngang

Khung chiu toi
thiéu 25% tai
ngang

L&1 cimg chin
75% ta1 ngang
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81.KHAI NIEM CHUNG
KHUNG PORTAL CHIU TAI TRONG THANG BUNG

R R TR AT TR TR R TR TR ) * T
m
PR TR R TR TR N AR
m
R TR R TR TR N TR TR
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Biéu dé moment uén
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81.KHAI NIEM CHUNG

KHUNG PORTAL CHIU TAI TRONG THANG BUNG

VYV VYV YV vy

KHONG KHOP

VYV VYV VY vV v vy

HAI KHOP

VYV VYV Yy Vv by vy

BA KHOP

—

Biéu dé bién dang

21
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s1.KHAI NIEM CHUNG
KHUNG PORTAL CHIU TAI TRONG NGANG

mm
mﬁ\
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Biéu dé moment uén
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KHUNG PORTAL CHIU TAl TRONG NGANG
m
m

BA KHOP

Biéu dé bién dang

23
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sO PO KET CAU KHUNG
= Khung phang:

Cac bod phan nam trong ciing mot mit phang va cac tai trong tic dung
trong mat phang dé

* Khung khong gian:

Cac bd phan khong ciing ndm trong mot mat phang hodc tuy ciing nam
trong mot mat phang nhung c6 chiu tai trong tic dung ngoai mit phang
khung.

*Nha khung: hé khung chiu tai diing va ngang

= Nha két hop (v6i 16i cling, vach ciing): khung chiu phan tai didng truc
ti€p truyén vao né va phan tai trong ngang dugc phan phdi cho né.

*** Heé khung 1a hé khong gian, nhung su lam viéc va tinh toan cé thé
theo so do khong gian hodc so do phang tuy tai trong tac dung va mic
dé gan dungchap nhan duoc.

25
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sO PO KET CAU KHUNG

KHUNG CHIU TAI TRONG THANG DUNG

panen san

|

v

«
AR
VULPTRE LY 7

I san toan khai Il]

12 >Zl]

VNN

)

VUV
777777
777777

san toan khai

12 <211

TRUYEN TAI TRONG THANG BUNG TU SAN VAO KHUNG

Khung phang hay khung khéng gian?

26
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sO PO KET CAU KHUNG

\ , Khung phang hay
KHUNG CHIU TAI TRONG NGANG (GI10) khung khéng gian?
—>
GIO
(I
)
O]
CAC TRUOGNG HOP HE KHUNG CHIU TAI TRONG NGANG
[ | | ] i ] | | |
—>
[ | i i i ] ] ] | GIO u » A N

G|O1\ G'Oﬂ TGIO

Céc trudng hop bat 1oi cta gié doi véi két cAu nha
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§2.KHUNG BETONG COT THEP TOAN KHOI

1. NHUNG SG PO CG BAN
Nha mot tang

(a) Xa ngang chju chd yéu

Xa ngang chju nén léch
tam, luc nén lam giam
(ing sudt kéo & thd
dudi ctia dam =2 vuot
nhjp dén 18m vdi xa
ngang gay khuc, va hon
18m vOi xa ngang

ong.

C
J;, J;r (d) J;” 7l7 J;, J;, Cot, dam ndng né
hon; méng nhe hon

Néu dung BTCT iing luc trudc, cac so do a, b c6 thé dat nhip 30+ 50m
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§2.KHUNG BETONG COT THEP TOAN KHOI
1. NHUNG SG PO CO BAN

Nha mot tang

To the selection of an economical in-situ r.c, frame

(a) bending moment diagrame for frames using a curved girder with and without a tie rod:
(B) bending moment diagrams for frames using a hroken-line girder and hinged or rigid
joints beétween the struts and the footine :
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§2.KHUNG BETONG COT THEP TOAN KHOI

1. NHUNG SG PO CG BAN
Nha nhiéu tang

= Khung chiu cd tdi ngang va tdi ding=> can ciu tao nit cling, cot
ngam vGi mong.

= Néu c6 vach cling, 16i cliing chiu tdi ngang; khung chi chiu tai
ding—=> c6 thé cdu tao nhiéu nit khép cho khung, xa ngang c6 thé
lam gidng nhau cho cac tang.

30
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§2.KHUNG BETONG COTTHEP TOAN KHOI =~ || -

159
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-

Cross-saction through five-storey flat-slab skruoc-
ture by Robert Maillart, c. 1912. Flat-slab systems, which
are sophisticaied two-way-spanning structures which

REH
25

|

ES=EES

Clk

: mﬁﬁwﬂ
derive much of their strength from the high degree of ‘

structural continuity which is present. were developed

surprisingly early in the histary of reinforced concrete - .
construction, Because there are no downstand beams the =
system allows a very economical use to be made of both :

material and labour. Local thickening is required in the
vicinity of the columns. where shear forces are high, This is
accomplished by the use of ‘mushroom” celumn heads
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2. CAU TAO KHUNG TOAN KHOI

2.1. CAU TAO COT VA XA NGANG

¢ Xa ngang

- thing : cdu tao nhu cdu kién chiu uén (N nho, c6 thé bd qua)
- cong,gdy khiic véi do doc I6n: cdu kién chiu nén (hoac kéo)

léch tam (N dang ké )

+Cot

-Chiu c& M, N, Q. Né&u luc nén N kha I6n thi tic dung pha hoai
ctia Q bi han ché = cau tao cot nhu ciu kién chiu nén léch tam.

- Né&u cot chiu kéo LT thi can quan tam dén luc cat.

- Cot thép doc: p,,..= 3,5%+ 4% (Mot sO tiéu chuan lay p_ dén
6%)
- Khi ham lugng c6t thép 16n p =6+8% (nha nhiéu tang) — can
cot dai day hon, trén tiét dién thi cac c6t doc phai dugc giang lai
bang cot dai hodc cac thanh gidng dé han ché sy nd ngang ctia BT.

¢ C6 thé dung cot cting cho dam va cot, lGc dé  py oy < 15%. 32



2. CAU TAO KHUNG TOAN KHOI
2.1. CAU TAO COT VA XA NGANG

d)
bL

b)illil C)_—\ /7

¢ @ ¢ o o :—/Ill.
: AN /7
: o > o |
' el Y
- b B " h .

Cac cach ddt cot thép doc chiu luc

33
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2. CAU TAO KHUNG TOAN KHOI
2.1. CAU TAO COT VA XA NGANG

a b
= O Qo 0
! O Q
t ' i, 25 ¢’
- e b 242, o0 oo (i
&, q 00 00
- i
Co 2120
Lop bdo vé va khodng ho ciia cot thép
a) b)
COT THEP COT . ¢+ .
. ¢ @ o ® .
e ° b ° F
. ° @ b
! ? 1 4 1 ? ’ '
g 4 s }—t S | - - o L . 5
Cot thép doc cau tao i 500 < h < 850 | 85-——-0 e 12504———I
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COT THEP COT

" Bé'tri cot thép dai
a) Trong cot binh thuong,
b) Trong ct c6 yéu cdu khdng chdn
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2. CAU TAO KHUNG TOAN KHOI
2.1. CAU TAO COT VA XA NGANG

A\\\\\ - CcOT THEP COT
§\ T . S = 3¢,

—_ F
\ F e S
A\ | ; 3[ day buoc
\\ — e =P y buc @— ‘%)

Neo cot thep dai

=Khi chiu nén, c6t thép doc c6 thé bi cong 2 pha vd I6p bétong béo
vé . Cot dai giti cho cot doc khong bi cong va bat ra ngoai =>cot dai
chiu kéo 2phdi neo chac chan.
= Yéu cau khdng chan: dai day hon trong doan gan sat nat
khung.Dat dai cot trong pham vi nat khung khi nat khung c6 dam
lien két t 3 mat bén trd xubng.

36
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2. CAU TAO KHUNG TOAN KHOI
2.2. CAU TAO NUT KHUNG

(@)

F%”Ne?ﬂrmi line\ |
i ) -{1, o Ay W
N o |

llqtle'll;::]l Ir‘%ﬁé
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(c) cot goi khép vao mong [E]

(a), (b) nat khung BTCT toan khai

o
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o el M
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" JEE
2. CAU TAO KHUNG TOAN KHOI
2.2. CAU TAO NUT KHUNG

NUT G GOC

f

NN

U

U

\

e,/h <0,25

I\

0,25 < ey /h<0,5

/

N
Q=Z

e/h>0,5

N nhd, M [6n = do léch tam 16n, phai neo thép chiu kéo clia dam, cot
than trong. C6 thé tao nach dé tranh Gng suat nén tap trung tai mat, tang
khd nang chiu momen ctia dam.

38



" JEE
2. CAU TAO KHUNG TOAN KHOI
2.2. CAU TAO NUT KHUNG

’, 2 A T /// ot
NUT O BIEN
\
NUT G GIUA
N E
4 J/ L
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2. CAU TAO KHUNG TOAN KHOI
2.2. CAU TAO NUT KHUNG

a > 160°

G CHO XA NGANG GAY KHUC

P, < 2R F, . sino
P.=(Q2R,F,, +0,7R,F,,)cosp
¢ = ha
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§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

1. KHAI QUAT

CAc cdu kién dac san dwoc ché
tao tai nha may (sau do vdan
chuyén dén cong truong) hodc
tai bai duc tai cOng trurong

Fig. 4,42 Precast concrete flooring units. Precasting of
concrete allows higher levels of quality control than are
possible with in situ casting, which allows greater strength

to be achieved from a particular set of mix proportions —

This permits the use of reduced thicknesses for a given [I
load-carrying capacity and the use of more complex cross-

sections. The efficiency of the units depicted here is nil]

improved by the introduction of voids into the core. s

)
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§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

1. KHAI QUAT

10T 10 10 1

MOT SO SO DO KHUNG LAP GHEP

Uu diém cua khung lap ghép

-CO thé st dung vat liéu cwong do cao. Chiu kra tét, san pham dic san
c6 bé mat hoan thién dep, giam dwoc chi phi vat liéu va nhan cong hoan
thién (t6 trat) nhw BTCT tai cho.

-Kiém soat tot chat lwong cau kién ddc san trong nha may.

-Hinh dang tiét dién c6 thé dwgc chon dé téi wu vé chiu luc; hoac trong
coéng trinh vé&i hoat tai I6n va can nhiéu hé thong k¥ thuat thi cé thé chon
hinh dang tiét dién sao cho dé dang b6 tri cac hé théng 6ng ky thuat do.

-Tiét kiém dwogc van khudn cay chdng, thi cong nhanh. i
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§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

1. KHAI QUAT

Nhwoc diém ciia khung lap ghép

-Néu chi san xuat mét cau kién duc san thi dat hon ciu kién toan khoi
twong dwong. So lwong cau kién duc san giong nhau phai rat 16n thi méi
kinh té.

-Phai quan tam dén tai trong phat sinh trong qua trinh van chuyén va lap
dung, doi khi chiing c6 thé I6n hon ca tai trong lac sir dung.

-Phai dinh hinh héa cac cau kién ddc sdn nén hinh thic kién trac kho
da dang. Do can rat nhiéu cau kién ddc sian giong nhau (dé tai sir dung
van khudn va chuan héa quy trinh lap dung) nén kién trac cong trinh
can don gian va co tinh lap lai.

43



" A
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

1. KHAI QUAT

= Nguyén ly chiu lyc caa khung lap ghép nhin chung giéng khung
toan khoi. Hau hét cac tam san duc san chiu luc mot phwong, nhwng
ciing c6 thé cau tao cho no chiu luc hai phwong.

= Két cau bao gom céc cau kién cot, dam, san duc san roi dwgc lap
ghép tai cong trwong twong tu nhw khung thép. Lién két dam-cot cé
thé 1& nat khép hoac ndt cang, tly céach cau tao.

= Néu khung ding nat khép, can bo tri hé théng giang dwéi dang twong
chén (tai chd hoic lap ghép) hoic céc thanh chéo.

= Khung c6 nut cang thi co thé tu giang (nhw khung toan khéi). Vi tri
méi ndi gitra cac cau kién dwoc bd tri tranh chd giao gitta dam va cot.
Luc dé cac cau kién dac san sé& cé hinh dang kha phuc tap, c6 thé gay
kho khan cho viéc chat kho va van chuyén.
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" A
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

1. KHAI QUAT
= Mit bang lwai cot dang chir nhat, hoic chay dai dé dé dang chuan hoa
cac cau kién, nhwng ciing co thé ding lwai cot khéng déu.
=Cot thuong co tiét dién chir nhat, hoic tiét dién khac dé dé dang bé tri
dam. Thwong dung dam co tiét dién chix T 1at ngwoc, vi n6 dé dang lam
goi cho cac tam san don gian.

=Tam san chiu luc mot phwong, thwong coé tiét dién dic, rong co 16
hoic tiét diéen T. Cac tiét dién nay thich hop cho mat bing chir nhat,
hoic c6 thé hinh thoi. Néu mat bang nha bién doi nhiéu thi nén dung
san toan khoi.

=Néu ding twong chiu luyc ddc san 1am hé giang trong mat phang thang
ding, thi twong nay via do san vua chiu tai trong ngang.LOi cung
giang thwong b tri cung quanh khu vuc thang may hoic cau thang bé.
Céac twong giang nén b tri theo ca hai phwong ngang va doc cua mat
bang nha, va cang doi xing cang tot. ae



" A
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

1. KHAI QUAT

!___ Beam span __l (al
e ——————0
| I |
Slab span I H I
| 1 |
—2- h:::::::::I:::::::::i
| 1 |
. . I
Bo tri két cau BTCT duc san | H lt
(@)Mdt bing dién hinh, hé khung lf———‘--—““”———-—*——'-~+|
(cét — ddm) d& cac tam san duc | I
san chiu lyc mét phuwong A ' )

(b) va (c) tam san co6 thé co tiet
dién dac hogc ¢ gan tuy chiéu dai —
nhip san.

(b)




" A
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

1. KHAI QUAT

Nhip va kich thwérc tiét dién cac cau kién bétdong dic sin

Nhip san | Nhip dém | Chiéu day san | Chiéu cao dam
(m) (m) (mm) (mm)
4 6.0 140 450
5 7.5 140 600
6 9.0 150 700
I 10.5 190 800
8 12.0 190 1000
9 13.5 190 1150
10 15.0 250 1300
11 16.5 250 1400
12 18.0 250 1500




" A
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

Ve Ve
1. KHAI QUAT | _ I
< . == =
! !
L
d‘:_-'"' —'--.E.-—'b = L
= ——r —
T —— —Eh—
U . ! 1 . I
T e, T T

mn I ]: g

T 2
T l:.}:l::l
T T

-

Khi nha bétdng duc san dung nat ciing, dé két cau co thé tw giang; Vi tri mai
noi gira cac cau kien duc san duwoc bo tri tranh cho giao giza dam va cot.as



" A
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP

2. MOI NOI

a-Mdéi néi khé

-Han céc chi tiét thép dat san (thép I, C,L, thép tdm) vao cét thép chiu luc cda
cau kién hodc chén vao bétdéng nha cac thanh neo .

-Moi noi luc (kéo, nén, cit ...) déu dugc truyén qua céc chi tiét dit sdn.,

-Uu di€m: chiu dugc luc ngay sau khi han=>1ap ghép tiép cac cau kién khac.
-Nhuoc di€m :chi phi thép cao, doi hdi tay nghé cong nhan cao.

b-M@i néi udt

-Dit cot thép lién két cac cot thép chiu lic clia cac ciu kién roi do BT tai chd
vao moi noi.

-Noi luc trong cac cot thép va doi khi cd luc cdt dugc truyén qua cac chi tiét
bang thép, con noi luc trong bétdong (chi yéu la luc nén) tha truyén qua bétdong
méi do vao mai noi.

-Uu diém: dé thi cong, it tén thép, moi ndi dugc bao vé tot .

-Nhugc diém: phdi chd BT kho cing méi bdo ddm khd nang chiu tai.
49



$3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP
2. MOI NOI

_____ o
| Hri' ‘J (J ? 1 *”ﬂi‘i EH* ; So do noi luc
: a ]L l I H_‘__J* I | & moi noi

A-A

m}’i né{/i/ kho
L. 1

B

?I

==5
—u J




" o

$3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP
2. MOI NOI

e L]
(d) (&)
J "
e e
1 3 1 +
" 2 |
A _..;,_.l..
Fig. 11.16. Joint between a girder and a column | | N
1 —p ' : he rirder: 2—embedded steel part of the column; .-'_—L;nmu'l_, ion
E.-;I":IL:]E—[i{ElEE’LFStﬁfltﬁﬁr}fﬂfmli|]}|‘, r:.'-li.’ruilulnimlﬂt har; 6—10 f-u- welded in a copper mould, 7-

in-situ concrete: &—prismatic cavity for concrete Keys
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"
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP
2. MOI NOI

Nut khép (chi co khd ndng truyeén
luc cat va lyc doc) trong khung
bétdbng duc san.




" A
§3.KHUNG BTCT LAP GHEP VA BAN LAP GHEP
2. KHUNG BAN LAP GHEP

= Két hop wu diém cua hai dang: toan khéi va lap ghép. Cac cau kién
dic san co6 kha nang chiu lyc cao va hiéu qua, bén vitng, bé mit hoan
thién dep, tiét dién phuc tap, kich thwse chinh xac, lap dung nhanh. Céac
phan toan khéi dwoc thuc hién tai cac chd khdng déu dan trén mat bang
nha, va tao tinh lién tuc gitra cac cau kién.

= Két cau khung ban lap ghép co thé dwoc thuc hién theo hai cach:
v'Khung chiu lyc (gom cét va dam chinh) db tai chd véi tiét dién chi
nhat, két hop véi cac tam san duc san co tiét dién phuc tap hon dwoc
san xuat trong diéu kién nha may.

v'Tat ca cac cau kién déu dwoc ché tao san chwa hoan chinh, phan con
lai (cua cac cau kién) cung véi moi ndi dwoc do bétdng tai chd, tao ra nat
cung cho két cau khung.
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" A
54.TINH TOAN KHUNG BETONG COT THEP

1. QUAN NIEM TiNH TOAN
2. TRINH TU TINH TOAN

kiEm tra 6

So bd Sg iﬁi kiém vong, kh? Ill/I:'[

chonkich| dd o TAi s ) tra Tinh -Tinh mo1 no1
thu6c TD [ "tinh ~ | trong|[ hdp > tllircéhc — " | thép |~ " _Tinh CI? Kkhi
™ van chuyén, san

xuat, 1ap ghép

3. CHON SO BO KiCH THUGC TIET DIEN, CHON VAT LIEU

- So sdanh, dua vao cac thiét ké tuong tu, kinh nghiém thiét ké
- Tinh toan so bo dua vao nhijp, tai trong ...
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" A
§4.TINH TOAN KHUNG BETONG COT THEP
3. CHON SO BO KiCH THUGC TIET DIEN

a. Xa ngang

Chiéu cao h ciia xa ngang khung

Hé s6 m khi xa ngang 1a

Hinh dang xa ngang mét nhip | nhiéu nhip
1. Thang 10+ 12 12+16
I 2. Gay khic |- Khoéng c¢6 thanh| 1216 12+18
h=— » ]

m - cd'Wanh cing 16 + 20 16 + 24

3. Cong - Khong c¢6 thanh| 18 +24 18 =30

- cFP¥nh cing 30 +~ 35 30 + 40

M
hy =(1,7+2) = M = (0,6 +0,7)M,
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a. Xac dinh tai trong trén dam

Tinh toan ndi luc dam

1

[

. |2 e |2 N
4
Jéﬂq:gnh
4
=gl
o,
i iy iy

Truyén tai tir san xudng dam

(dang xét dam giira)

Dam con chiju cac tai trong khéc.

h. Xac dinh ndi luc dam
2 giai khung
<+ gidi dam lién tuc

RSN
.
o
N




g, 1a tai trong phan — |

bo déu trén dam (do 114 /‘/l/rﬁ\ p :j
trong lugng ban Aﬁf L2 ﬁ % x % ’
than, wv...) |

r__:—"

<

o)

I

Q
=10

®

=

0
g

0

1 g
Q
Y

12
LUC CAT
M
g0i bién Qu=0Q; —TB
, s A , . o M
mep ftrai goi thi hai Q; =Q, +TB
cac goi gilia Qy =-Q¢=Q¢ =..=Q,

( Q, la lvc cat tai gdi cla dam don gidn ) 57



"
§4.TINH TOAN KHUNG BETONG COT THEP
3. CHON SO BO KiCH THUGC TIET DIEN
b. Cot
= Cac yéu cau

v'ki€n tric: yéu cau tham my va st dung khong gian

Z:I—OSA

v'Két cau: do bén (tinh thép) va do on dinh i gn
On dinh: han ché dé manh (cot nha c6 A,,=100) N

v'Thi cong: b, h [a b6i s6 clia 5cm hodc 10cm A= It:\’

= Xac dinh dién tich tiét dién cot so bo (A) v

= Yéu cau han ché& ty s6 nén n_ khi c6 xét dong dat. N = mgF,

= Giam kha nang chiu lyc clia cot theo chiéu cao: \

v'Gidm kich thudc tiét dién L
v'Giam cot thép

v'Gidm mac (cap doé bén) béténg



Su truyén tai trong t* dam; san vao cot

1) Phwong phéap dién truyén tai:

— B B
2 Khoang cach doi voi cét lién ké

___________________

TT tac dung |én cbt = DT x tai tac dung trén san

- u m— Y
Taitac dung trénsan =DL + LL ...(taichatday)| @ || |
DL =y, X I, - -
X

VD: chox=5m,y=4m, LL = 300 kg/m?, chiéu day san h, = 10 cm
Tai trong tac dung lén san = DL + LL = 0.1(2400) + 300 = 540 kg/m?
Dién truyén téi = 5 x 4 = 20 m?2
Tai tac dung [én cb6t = 20 x 540 = 10,800 kg = 10.8 t

50
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Column_02




2) Phwong phéap truyén phan lwc tir dam:

Tai tap trung tor cac goi cot lién ké

Dam B1 Dam B2

A A

Bl

Phan luwc Rg1 Rg,
truyén Ién cot

B2

60
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3. Tong tai trong tac dung Ién tiét dién cét

Mai
\ Tidt dién thiét ké . | Tertrong tac dung len cottang 2
L LA / = tal mai + trong lwgng ban than cat.
Santang 2 | /
Tai tac dung Ién cot tang 1
Tiét dién thiét ké » | =taitrén cot tang 2
o /_ ) + tai san tang 2 + TLBT cot.
San tang 1| /, Mat dat
o < W27 \N
l Tai truyén I&n chan cét & mong
//—Tiét dién thiét ké > | =tai trén cot tang 1
+ san tang 1 + TLBT cét.
Mong

61
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5m

5m

)

2

e

MAT BANG CONG TRINH

Column 06

6D

\

|

|

|
5m

/\,

Home works : Tai trong 1ay nhu trong vi du trén

dn% maAi

WE'e | WE'e | WE'e | WE'e | WGy N
N
)
N
© E
M <
O N G~
O
D
~ £ E
Ry < 0)
O N S
= g
o E
N <
O N 2
5_ < ™ 2_ —
o™ Q_.V Q_.V o™ Q_.V
c c c c &
O O «O «O O
+ + + + +=




Tinh toan c6t chiu nen léch tam

o | N N

| )

| | - Léch ram fam s et dien ¢ mot

| | . . - - . -

| | vilng kéo: mot vung nén ro red,

I — I - | [ -

| — | - Léch tdm bé

}1 | e w1 S e .

vi i o Tict dién co mot ving nén

i | nhiéu + mdt viing kéo it.
QN L m L e

| | ¢ Tict dién co mol vang nén

| |

I I

nhi¢u + mot vilng nén it.
TTH TTH TTH

F9 (9 £3 O

Nén léch tdm bé Nén léch tdm I8n

Hinh Cdu kién chiu nén léch tdm 63
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Léch tAm do cdt tang trén bé hon cdt tang dudi

lién
MAt NgoAi

A

hodc

Truc cot bién

M6 hinh phdn t0
A

|

|

|
e

Truc cof gidg |

Co_lrumn_24




§5.TiNH TOAN KHUNG NHA 2 LOP GACH LA NEM KE CA VDA DAY 50
CONG NGHIEP BETONG NHE DAY 120

——LOP BETONG CHONG THAM DAY 40

da. SO’ d6 tinh — PANEN MAI BTCT 1.5x6m(SUON)

w&%ﬁ —DAN Vi KEO BETONG COT THEP
NN N7 s raVANZANVEN

Q=20T Q=20T Q=20T

MAT CAT KHUNG NGANG

|

Q=20 Q=2
P = Q=20T = -
o
S
© Q=20 0=
- = Q=20T = ~
3
3
i L1 L2 L1

@ @ MAT BANG @ 65@




b. Lua chon kich thuadc

» K&t cau mang luc mai

| L S 18m . 1/101/12 g
( 1.1 j ] ‘ﬁﬁi
3 10 15
khdau dam :800 mm DAM MAI
3000 ,3000 ,3000 ,3000
» L > 18m (N
M
. . 3000 ,3000 §7W% 3000 ,3000
(23 =TSN
7 9 AL 6000 AL 6000 AL 6000 AL 6000 AL

DAN MAI
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b. Lua chon kich thuaéc

f A — T T
a CUfa mai —1 =
» L<18m B, =6m DA

4

» Chiéu cao:
= L4y theo yéu cau chi€u sdng
s LLién ké,t .
» Khép & chian
» Khép G xa ngang.
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b. Lua chon kich thuaéc

« Dam cau truc
m Q=5-10(T) : h=800mm R
s Q>=15(T) : h=1000mm

1

. h= (3+ij| — (60 +140) cm
6 10
s b, =(57+70)cm ; b =(20+30)cm
= Ray
= Bing thép cudng do cao
e h=12:14cmkhiP_ =18:30T.
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2. Lua chon kich thadc¢

= Kich thudc gabarit ciia khung ngang

H_, : chi€u cao ciu truc (tra bang)

H_ : chi€u cao dam cau truc

H_: chi€u cao ray va cdc 16p dém

Cao trinhvaicot: V=R - (H, +H,)

Cao trinh dinh ¢t :D=R + H_ + a, (a, =10+15cm )

Chi€u dai cottrén : H =D -V

Chi€u dai cot dudi: Hy=V +a, (a,=40+80cm)

Chi€u dai toan bd cot: H=H, + H, + a,
(a;=60+-80cm, a; = h,)
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I
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~

I+
©
o
o
S

=
4. B1 A
4 T =
I
i \ =
\ |
R Y
/ =
al >= 100-150
a2 = 400-800
a3 >= hd T
o ad >= 60
S
/\\ %

70



b. Lua chon kich thuaéc

= COt va vai cot
» Nha khong c6 cdu truc

s Nha co cdu truc :

= Khi sttc truc Q <30T :thudng dung cot dic, tiét
dién [ hoac I

» Khi stc truc Q > 30T, cao trinh dinh ray >10m ,
nhip > 30m :thudng dung cOt rong (cOt 2 nhanh)

» Dao dam d6 manh theo ca 2 phuong :
A=1/r. <139 (ti€t dién batky) hoic
A= [,/b <30 (ti€t dién 1)

71



2. Lua chon kich thadc¢

a Kich thudc tiét dién ciia cot ddc tiét dién [ :

» Chiéu cao cot trén h,

o A A z,° _ l . l

» Chiéu cao cot dudi h h —(ETﬁde
N A ? A 1 1

» Chiéu rong b cua cot b=| —+— |H,
25 20

a Thiét k& dinh hinh:khi budc cét a=6m,cé thé chon :
n Cotbién:b=40cm; h,=40cm; h,=60cm
n Cotgitta: b =40cm ; h, = 60cm ; h, = 60~80 cm
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Céac loai cét nha mot tang

a) cat nha khéng cb cau truc ; b) cét mdt nhanh ; c) ¢ét hai nhanh.
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b. Lua chon kich thuaéc

x Cau tao vai cit:

s [, < 0,9h,

h, > 200 ;

. A4

h, 12 bdi so cua 100 .

lv

L hv
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¢. Tai trong tdc dung

2 . s = D¢ D¢
« Tinh tai mdi : , -11=> +qm%+1,1 .

= D¢ : tdi trong tiéu chuin cda dam (dan) m4i

= D : tdi trong ti€u chudn clia cta mai

mg =g .n véig, . 1atditrong tiéu chuan
cua tirng 16p ciu tao mdi (kG/m?2),

= n. 12 hé s6 vudt tai cua gi

m a: budc cOt ; L = nhip nha ;
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¢. Tai trong tdc dung

= Tinh tai mai :

5 (}nﬂ_ (}Hﬂ. {Hi?i;;;ﬁfféﬁﬁrﬁﬁl%7
2
= Y .Y

| |
!50150
15% 50
| |
h\ﬂ e

(&) ©



¢. Tai trong tdc dung

= Tinh tai dam cau truc: 6., =11(G:, +g° xa)
s Gi: tdi trong tiéu chuin clia dam cau truc
= 07 : tdi trong tiéu chuin cla 1m dai ray, dém
(1dy g¢=150+200 )




C. Tai trong tdc dung

= Trong lugng ban than cot
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¢. Tai trong tdc dung

« Hoat tdi mai: szl,spgnx%

= P_ 6 clng chiéu va di€ém dit vé6i G,
= V3imai khong ¢ ngudi di lai ma chi c6
ngudi stra chira thi 14y =75 kG/m?

Gml Gml m
25
i L |

I [

1 |
150| |50 !50 150

| |

1

;
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¢. Tai trong tdc dung

= Hoat tai do ap luc ditng cua cau truc

K

Plllle

K

Plllfl}(_

Pmﬂx
| '
L

M T
82 N

Y

\ }1: 1 }%
/

u Dmax =1’1Pmax XZYi
u Dmin =1’1Pmin X ZY1

(y. 1a tung do clia dudng dnh hudng tai cdc tiét
dién co dat luc P

max )

80



¢. Tai trong tdc dung

= Hoat tai do luc ham ngang cua xe con
» Luc ham ngang

s Mécmém T=
Q+G

» MoOc cung T =
| TIZO,ST.

10

" TmaX:1’1T1 X Zyl

81



¢. Tai trong tdc dung

= Hoat tai gid W=nW kC (kG/m?

= W, (kG/m?) 1a gid tri tiéu chuan ctia 4p lyc
gi6 & dd cao 10m so vdi cdt chudn, 14y theo
TCVN 2737-1995.

s n=1,212 hé s6 vugt tai.

= k : 12 hé s0 k€ t6i su thay doi dp luc gi6 theo
dd cao va dang dia hinh.

= C: 12 hé s0 khi dong phu thudc hinh déng
cong trinh, phia gié diy hoic gié hiit .
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¢. Tai trong tdc dung

= Hoat tai gio

+Q8. : | ez

Sd dé xac dinh hé s& khi déng



¢. Tai trong tdc dung

= Hoat tai gio

Sy

wm
N

O O O Oo—T>

S

» Trong pham vi chi€u dai cot: p =W.a (kG/m)

N VARV

W 10

= Trong pham vi tir dinh cOt d€n dinh mai :

84



d. Xac dinh noi lac

= Quan niém tinh toan

ETJ =00

T

e

 So de tinh toan khuné ﬁga-ng

77
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d. Xac dinh noi lac

= Quan niém tinh toan

S, S
—>0 O O OT1~>
I:)d
/77777 /77777 /77777 /177777

Tinh Khung chiu tai trong gio6
-> Cé6 chuyén vi ngang dau cot
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d. Xac dinh noi lac

= Quan niém tinh toan

e '
g pd o

77 i 7

So do tinh todn cot khi bo qua',Chuygn Vi
ngang dau cot |
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d. xdc< dinh noi lac

= Xac dinh ndi luc khung nha > 3 nhip , cung

cao trinh
s Tinh cac dac trung:
3
P i) -0
H, Jy 8J,Nn

J, :momen quén tinh cha tiét dién 1 nhanh.
« J, :momen quan tinh cta tiét dién phan cot trén.
F,c’

s J, = :momen quan tinh tuong dwong cta tiét dién phan cot dudi 2 nhanh

¢ : khoang cach 2 truc nhanh ;
n: so cac 6 khung trong phan dudi cot 2 nhanh . 88



d. xdc< dinh noi lac

» Xac dinh ndi luc khung nha > 3 nhip , cung

cao trinh 5
» Truong hgpa : (p=1); ?:*3?*5‘.

3EJ S

R=—; d } \.

H 1+ K) o |

qa:f ;}\,J
o 89



d. Xac dinh noi lac

= Xac dinh ndi luc khung nha 2 3 nhip , cung

cao trinh riJ 8
= Truong hgp b : (A=1) ?\ °“‘?’E‘£
\ | .
o _ 3EJ, e
— \

H 1+ K) [
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d. Xac dinh noi lac

= Xac dinh ndi luc khung nha > 3 nhip , cung

cao trinh
» Truong hgp ¢ : (M=D.¢,)

3M (1-t°)
2H (1+ K)

R —

. .

A

91



d. Xdc dinh nol luc

= Xac dinh ndi lvc khung nha > 3 nhlp cung
cao trinh

| _d) e
» Truong hgp d: §[ . O~
(T cach dinh c6t 0,7H) ™+ _Z_,_L I
T(A-t
R- -0
1+ K
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d. Xac dinh noi lac

= Xac dinh ndi luc khung nha > 3 nhip , cung

cao trinh
| » Trudng hgp e : (M = P.¢, tai dinh c0t) ,, 1+
6) . . A A A N Zy® N N — t *
Mfai%ﬁ Néu truc cOt trén va dudi trung nhau thi R 2H L+ K) (*)

= NEu truc cot trén va dudi 1éch nhau doan a thi :
R=R,+ R, (*%)
= R, tinh theo cong thuc (*) vé1 M=Pe,
= R, tinh theo cong thuc (*) vé1 M=Pa

» LAy d4u + trong (**) khi e, vd a ndim khdc phia d6i vdi truc cOt
phan trén.
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d. Xac dinh noi lac

= Xac dinh ndi luc khung nha > 3 nhip , cung

cao trinh
» Truong hgp g:

(g16 trén toan cOt)
o 3pH [1+tK]
 8(1+K)

9

A
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d. Xac dinh noi lac

= Xac dinh ndi lvc khung nha > 3 nhlp cung

cao trinh B |
Y
» Truong hgp h: | T
(gi6 trén doan cOt trén) 1

pH | 3(L+1tK) - B+ t)(L—1)° |
8(1+ K)

R —
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d. Xac dinh noi lac

a Ndi luc do tinh tai

» Tinh tdi mdi : dung sd do e.

» Tinh tdi dam cau truc : dung so do c.

= TOng noi luc do tinh tai:
M
N

= Mg tMgyet

tinh tai

finh tai — NGm+NGdct + Gbé’tn than cOt
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d. Xac dinh noi lac

= Ndi lvc do hoat tai mai va cau truc:

Y& & P
= Hoattaimai: M, =M, xG—m

2 . s 2 A Dmax
s Hoat ta1 ding cua clu truc: Mg, =Mgy X

dct
» Luc him ngang cua cau truc:
= Diing so d6 d) d€ tim phdn Iuc dau cot. Tir d6 xdc
dinh ndi luc theo pp mit cat
« T O thé huéng vao hoic huéng ra khdi cot .
= V§i cot giffa, ¢ thé tinh véi T ..,+T,.., hodc
chonmax{T__,.T .,}. 97



d. Xac dinh noi lac

» NOi luc do gié : (dung so dd d)

Rq
3 . v 4
2
18 A
F‘ . }gh Hv / LI, L
| !
, E I 7
SODO TAI TRONG HE CGBAN
= Phuong trinh chinh tic cia pp chuyén vi :
rA+R, = 0
» I =1 +1,+1r;+r, VO1 cac r; xac dinh theo so do b) doi véi tirng
cOt.

= R, = S;+5,+R +R, v6i cdc R, R, xdc dinh theo so d6 g)
do1 cot thu 1 va tha 4. 98



d. Xac dinh noi lac

= NOi luyc do glo (dung SQ do d)

= /1
\ -
\ . R
. . . I . R P ‘-—U p .
SO PO TINH PHAN LUC . (R L 2
GOI LEN HE CO BAN b
o
-—
-
5 sz
XA PINH ri XAC DINH R1 XAC DINH R4

» Gidi dugc chuyén vi § A dau cot do tdi trong gid
= Suyra phdn lyc tai diu mdi cdt do tdi trong gio:
R,=R,+r A ;Rg=r,A ;R=r,A ;R,=R,+r,A
= Xac dinh noi luc trong céc ti€t dién tirng cdt theo phudng phédp

mit cat. 99



d. Xac dinh noi lac

» NOi luc do gié : (dung so dd d)

. KD
e — “
2 Ra Re Re. .

) i1 3 P2
fa - |

iy
@ ® 3 B
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d. Xac dinh noi lac

= T hgp ndi lve

« TO hep cd ban 1 : ndi luc do tinh tdi + ndi luc do 1
truong hop hoat tdi bdat loi nhat.

« TO hop cd ban 2 : ndi luc do tinh tdi + nédi luc do
nhiéu truong hop hoat tdixn,,
(hé s6 t6 hdp n,, = 0,8 +0,9 theo qui dinh)

= V6imbi loai to hop, tim 3 cip ndi luc nguy hi€ém tai
moi ti€t dién :
(Mipax s Niw)s (Migin s Nig )3 ( Ny Mige)

s Cac tiétdién LILIII can M,N ; con tiét dién IV &
chan cot thi can xdc dinh thém Q (d€ tinh méng). 1o



e. Tinh todn cot thép

= Chiéu dai tinh toan I, cia cot dat nha 1

tang 1ap ghép c6 cau truc

Trong mat Ngoai mét
Phﬁng khung Phﬁng khung
Phan cot l,=1,5H, l,=1,2H,
duoi
Phan cot l,=2,5 H, 1,=2,0 H,

trén
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e. Tinh todn cot thép

= Chon cdp ndi lyc dé tinh cdt thép
Tai moi ti€t dién nén chon it nhat 3 cip

« Cip c6 | M| 16n nhat: gay nguy hiém cho cd
vung k€o va vung nén .

= Cip c¢6 N 16n nhat: gdy nguy hi€m cho ci
vung nén .

a Cip c6 e=M/N 16n nhit : gdy nguy hi€m cho
ca vung kéo .
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e. Tinh todn cot thép

= Tinh cot thép cho cot hién
= YVong1:
V6i (M,,N)) tinh E, = F
— v6i (M,,N,) 1dy F' =F_ vatinhF

= Yong 2 :
Véi (M, N)1ay F’ =F_, vatinhF
— v6i M,,N,) 1dy F’ =F  vatinhF,,
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e. Tinh todn cot thép

= Tinh cot thép cho cot hién
» Cdc vong 3,4..dugc ti€p tuc tudng ty vong 2
« F° . va F_, x4p xi nhau (chénh l&ch < 15%):
dung
» LAy dién tich cot thép nay d€ ki€m tra cho cip
ndi luc nguy hi€m thit ba.
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e. Tinh todn cot thép

= Tinh cot thép cho cot giira
Cot gitra dat cot thép doi xing
» Chon 2 cidp ¢6 momen ngudc diu :
(M,N)) va (M,.N,) .
= V61 (M,N,) tinh dugc F_ = F ,
Vo1 (M,,N,) tinh dudgc F ,=F

» Chon F =F =max{F,,,
cip ndi luc nguy hi€m thit 3

N o« N
F._,} roi1ki€m tra cho
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f. Tinh todn vai cot

Vai cot chiu lyc tap trung : P = Gy + D, ,,
= Kiém tra kich thudc vai :
= Theo di€u kién chiju cdt : P <2,5R, bh,

. L2K,R;bh,
d

P

\'

= K =1 vdi tdi trong tinh va véi cau truc c¢6 ch€ do lam
vi€c nhe va trung binh

= K =0,75 khi clu tryc c6 ché do 1am viéc ning.

= K =0,5 khi cau truc c¢6 ch€ d6 lam viéc rat ning.
107



f. Tinh todn vai cot

N

P P

/ \Jh Zal

|
}

So dd tinh toan vai cot
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f. Tinh todn vai cot

= Tinh cot thép chiu udn cho vai cot

1,25M,

M,=P.a, — . A =
Rnbhg

1,25M,
yRahO

y=051++v1-2A) — F, =
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f. Tinh todn vai cot

= Tinh cot dai va cot xién

Khi h <2,5a  dang c6t dai ndm ngang dit sudt cd chi€u
cao.

Khi h > 2,5a_ diung c6t dai nim ngang dit sudt cd chiéu
cao va cdc thanh cOt xién.

Khi h>3,5a, va P <R, bh, chican dit cdc thanh cot dai
ngang , khong can cot xién.

Khodng cdch cotdaiu< Y4hvau<150;

Pudng kinh cot xién ¢ < 1/151 va ¢, < 25

Tong dién tich cla cdc thanh cdt dai nghiéng hoic clia cic
cOt xién cdt qua nia trén cla doan truyén lyc [ khong
dugcb€ hon 0,002bh,, 110



f. Tinh todn vai cot

=« Kiém tra ép mat
(tai vi tri dAm cau truc gdc 1én vai cot )

N ‘A o« N P
s Diéu ki€n ki€ém tra O =T <R,
d 1

» b, =b€ réng dam cau truc

= [, =bé dai cla 2 doan dam cau truc gdc vao vai
cot, c6 thé 1dy I,=b_ . ..
= Néu di€u kién ép mit khong thda thi dit phai gia
cO cac luGi thép hodc cdc tAm thép & mit trén vai

cOt .
111



g. Tinh todn kiem tra ¢4t theo
phuong ngodi mat phang khung

B6 qua momen udn (khdéng dang ké )
theo phucong doc do luc ham doc, do gio
thoi tr ddu hodi vi da cdé cdt chdng gid &
d4au hdi va hé gidng bao dam on dinh
theo phuong doc nha. Do do, chi can
kiém tra cgt theo nén diing tam véi N__
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h. Tinh todn kiém tra <ot
khi vdén chayén, cdu lap

-0
: — 1
L BB ]
AN AN VAN
: I | |
N ! L ll LZJL 1 1 T
T 1 i g g
g i_ 9
[TZIT b ' e Y !
yoy pay o
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k. H¢ giang

= Hé giang diing dau dan

= Hé giang ngang & thanh canh ha cta dan

= Hé giang ngang & thanh canh thugng cla
dan

= Hé giang clra mai

= Hé giang diing cia cot
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